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ABSTRACT 
 
The purposes of this research were to develop a 
knowledge sharing process using 
Computer-Supported Collaborative Learning 
(CSCL) based on Peer-Assisted Learning 
(PAL) approach to enhance knowledge creation 
behaviors of graduate students. The Research 
and Development (R&D) methods were 
divided into four phase: Phase 1 Study from 
analyzing and synthesizing related documents, 
investigate the experts’ opinion about a 
knowledge sharing process using CSCL based 
on PAL approach to enhance knowledge 
creation behaviors of graduate students. Phase 
2 Develop a prototype of knowledge sharing 
process using CSCL based on PAL approach. 
Phase 3 Evaluate knowledge sharing process 
using CSCL based on PAL approach in higher 
education institutions.  Phase 4 Revise and 
Propose a knowledge sharing process using 
CSCL based on PAL approach to enhance 
knowledge creation behaviors of graduate 
students. 
 
The subjects of the first phase were seven 
experts in the field of Educational Technology 
and Knowledge Management (KM). Individual 
Interview was used to investigate the experts’ 
opinion. The participations of the third phase 
were twenty-five graduate students. This phase 
was administered during the first semester of 
the academic year 2008 in the field of 
Curriculum Instruction and Educational 
Technology at the faculty of Education 
Chulalongkorn University, Thailand. The 
Knowledge Creation Behaviors of the subjects 
were assessed before and after the experiment. 
A dependent t-test was used to compare pretest 
and posttest results. 
 
The research findings indicated that: 1. The 
five components were: 1) People 2) Content 3) 
Computer-Support Collaborative Tools (CSCT) 
4) Transition and Behavior Management 5) 
Evaluation. 2. The six step were: 1) Orientation 
and Group Socialization 2) Definition of 
Objective Knowledge 3) Peer Meeting and 
Knowledge Sharing 4) Acquisition of New 
Knowledge 5) Creation and Revision of the 
Knowledge 6) Evaluation and Integration of 
Thoughts. 3. There were significant differences 
between Knowledge Creation Behaviors pretest 
and posttest scores at the .05 level. 4. The 
products developed by the learners were in a 
good level which was considered appropriate. 
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1) INTRODUCTION 
 
In the recent years, educators from many 
countries have applied the concept of KM in 
theory and practice to education and found it 
successful (Kidwell et al., 2001; Milam, 2001; 
Thorn, 2001). Also, it is universally accepted 
that KM has become a necessity to improve the 
use of information system and to create 
participation in data transferring. 
 
This research has tried to apply the concept of 
KM, which consists of basic processes: 
Creation, Storage/Retrieval, Transfer and 
Application (Alavi and Leidner, 2001), in the 
modeling and development of knowledge 
sharing process for graduate learners, in 
combination with Peer-Assisted Learning 
(Learning before Doing through others’ 
experience (Chris and Geoff, 2001)). 
Knowledge management projects are attempts 
to do something useful with knowledge to 
accomplish organizational objectives through 
the structuring of people, technology, and 
content. (Davenport et al., 1998). The study 
tries to have the knowledgeable, skilled and 
experienced people interact among themselves 
to share knowledge, skills, and experiences in a 
specific area. The role of the instructor is to 
give suggestions and facilitate the learning 
process.   
 
CSCL is one of the most important KM 
practices, Knowledge sharing is done with the 
help of computers (Jy Wana, 1997; Lipponen et 
al., 2004)) following to the Knowledge Spiral 
or The SECI model (Nonaka and Takeuchi, 
1995), which proposed that organizational 
knowledge is created through the continuous 
social interaction of tacit and explicit 
knowledge involving four sequential modes of 
knowledge conversion: socialization, 
externalization, combination and internalization. 
A Knowledge Conversion Program was 
developed according to the Assistant Computer 
theory to support joint learning. A CSCL 
application program for a Knowledge sharing 
process based on PAL approach to enhance 
knowledge creation behaviors is in the form of 
simple Templates or Wizards allowing learners 
to corporately think, question, find, convert, 
and record knowledge by choosing tools which 
are suitable to each individual. The learners can 
thus communicate as much as they like, with no 
limitation. 
 
Moreover, it will motivate learners to seek 
more knowledge. They can share and expand 
their knowledge in group conversion in order to 
produce insightful knowledge outcome. 
Educational innovations will be created, which 
is in line with the national education reform 
plan and the learning goals for higher education 
learners. (Commission on Higher Education, 
2005) 
 
From the above; this study was conducted to 
develop a knowledge sharing process using 
CSCL based on PAL approach to enhance 
knowledge creation behaviors of graduate 
students.  
 
2) PURPOSE OF THE RESEARCH 
 
To develop a knowledge sharing process using 
CSCL based on PAL approach to enhance 
knowledge creation behaviors of graduate 
students.  
To be more specific, the focus would be; 
2.1) To investigate the experts’ opinion about a 
knowledge sharing process using CSCL based 
on PAL approach to enhance knowledge 
creation behaviors of graduate students.  
2.2) To develop a prototype of knowledge 
sharing process using CSCL based on PAL 
approach to enhance knowledge creation 
behaviors of graduate students.  
2.3) To study effectiveness of a knowledge 
sharing process using CSCL based on PAL 
approach to enhance knowledge creation 
behaviors of graduate students. 
2.4) Revise and Propose a knowledge sharing 
process using CSCL based on PAL approach to 
enhance knowledge creation behaviors of 
graduate students. 
 
3) CONCEPTUAL FRAMEWORK 
 
The conceptual framework of this research was 
showed in figure 1. Five components were used 
for developing knowledge sharing process 
using CSCL based on PAL approach to enhance 
knowledge creation behaviors of graduate 
students.   
  
 
 
 
 
 
 
 
 
 
Figure 1: Conceptual framework of the 
research 
 
The details of each component were described 
as followed: 
3.1) Knowledge Sharing is the exchange of 
experience, knowledge, thought between 
people and groups of people via 
communication, instructions, seminars, 
meetings and debates on points of mutual 
interest, and transfer them in writing in 
different kinds of printed matter or in virtual 
reality through the computer network and 
e-Learning. Knowledge sharing can be either 
formal or informal. It reduces redundancy and 
time for finding new knowledge. In addition, if 
the Best Practice for knowledge conversion, 
reliable data, efficient data storing system, and 
easily accessible data banks are available, 
knowledge can be quickly retrieved for 
problem solving.    
 
3.2) Computer supported collaborative Tools 
(CSCT) is an emerging paradigm (Koschmann, 
1996) for research in educational technology 
that focuses on the use of information and 
communications technology (ICT) as a 
meditational tool within collaborative methods 
(e.g. peer learning and tutoring, project- or 
problem-based learning, etc.) of learning. 
CSCL interest lies on how collaborative 
learning supported by technology can enhance 
peer interaction and work in groups, and how 
collaboration and technology facilitate sharing 
and distributing of knowledge and expertise 
among community members (TELL, 2006). 
CSCL supports learner on changing of Tacit 
Knowledge to Explicit Knowledge by building 
learning environment that enhances learners to 
have an interaction, knowledge sharing, 
opinions and data sharing. Moreover, CSCL 
aids to data keeping and searching by relying 
on Computer-mediated communication that 
may increase the quality of knowledge creation 
by enabling a forum for constructing and 
sharing beliefs, for confirming consensual 
interpretation, and for allowing expression of 
new ideas (Henderson and Sussman 1997). 
 
3.3) Peer-Assisted Learning is the technique 
of bringing people together to learn by sharing 
experiences, insights and knowledge on 
specific problems, projects or tasks. Learning is 
achieved through others’ experiences, 
assistance, thoughts, ideas and mistakes 
(Shealagh et al., 2005). Peer assists are part of a 
process of what BP calls ‘learning before 
doing’, in other words gathering knowledge 
before embarking on a project or piece of work, 
or when facing a specific problem or challenge 
within a piece of work. (Chris and Geoff, 2001). 
The benefits of peer assists are therefore 
quickly realised: learning is directly focused on 
a specific task or problem, and so it can be 
applied immediately. 
 
3.4) Knowledge Creation Behavior is a 
transform behavior which explains the creation 
of knowledge through conversions between 
tacit and explicit knowledge.  Nonaka (1994) 
proposes that there are four different modes of 
knowledge conversion according to the Spiral 
of Knowledge or SECI’s Model; 1) 
Socialization: Sharing experiences to create 
tacit knowledge, such as shared mental models 
and technical skills. 2) Externalization: The 
quintessential process of articulating tacit 
knowledge into explicit concepts through 
metaphors, analogies, concepts, hypothesis, or 
models. Note that when we conceptualize an 
image, we express its essence mostly in 
language, 3) Combination: A process of 
systemizing concepts into a knowledge system. 
Individuals exchange and combine knowledge 
through media, such as documents, meetings, 
and conversations. Information is reconfigured 
by such means as sorting, combining, and 
categorizing. and 4) Internalization: Embodying 
explicit knowledge into tacit knowledge. 
Closely related to "learning by doing." 
Normally, knowledge is verbalized or 
diagrammed into documents or oral stories. 
 
3.5) Product is the new creation, process, 
thought and the ability to use knowledge or 
creative thinking. It may involve the use of a 
different method or the adaptation of existing 
conditions to create a new idea that is useful for 
oneself and the community. The key concept of 
product is creation, research and development 
and technology, which leads to technological 
innovation. A product needs not be new 
knowledge. It can be existing one, but which 
involves new thoughts, applications or 
management methods. Most importantly, it 
must be useful in a specific area. Products may 
be made by combining existing things to create 
a new and better ones.  In this study, when 
activities are carried out through the process, a 
product is obtained.  
 
4) RESEARCH METHODOLOGY 
 
The research methodology used a Research and 
Development (R&D) approach to develop a 
knowledge sharing process using CSCL based 
on PAL approach to enhance knowledge 
creation behaviors of graduate students. The 
research process consisted of four phase; 
 
Phase 1 Study from analyzing and synthesizing 
related literatures and documents, investigate 
the experts’ opinion about a knowledge sharing 
process using CSCL based on PAL approach to 
enhance knowledge creation behaviors of 
graduate students. The experts were selected by 
using purposive random sampling method. The 
instrument used an interview questionnaire to 
capture experts’ opinion with Individual 
Interview.  
 
Phase 2 Develop a prototype of knowledge 
sharing process using CSCL based on PAL 
approach to enhance knowledge creation 
behaviors of graduate students. Based on 
information gained from the first Phase 
researcher  will create the prototype composed 
of five components and the process consists of 
six steps.  The five components were:  1) 
People, 2) Content, 3) CSCT, 4) Transition, and 
5) Behavior Management and Evaluation and, 
the six steps were: 1) Orientation and Group 
Socialization, 2) Definition of Objective 
Knowledge, 3) Peer Meeting and Knowledge 
Sharing, 4) Acquisition of New Knowledge, 5) 
Creation and Revision of Innovation, and 6) 
Evaluation and Integration of Thoughts. Then, 
it was approved by a research advisor and 
validated by seven experts in the field of KM 
and Educational Communications and 
Technology using questionnaire with Index of 
consistency (IOC) to make The Activities 
Control plan consists of Process name, 
Objective, Activity Process, Tools and 
Evaluation. 
 
Phase 3 The validated the prototype developed 
in the second phase was implemented for 
sixteen weeks in one subject find out the 
efficiency of the process and CSCL application 
program. Participations were selected by a 
purposive random sampling method, were 
twenty-five graduate students was administered 
during the first semester of the academic year 
2008 in the field of Curriculum Instruction and 
Educational Technology at the faculty of 
Education Chulalongkorn University, Thailand.   
 
The instrument consists of 1) A CSCL 
application program for a Knowledge sharing 
process based on PAL approach to enhance 
knowledge creation behaviors, 2) A knowledge 
creation behaviors check list designed to assess 
and compare student Knowledge Creation 
Behaviors before and after the experiments and 
3) A product evaluation form to assess criteria 
in three parts i.e.  Product Development 
Process part, Quality and Possibility of 
Implementation part and Innovation part of the 
products developed by the learner.  
 
Phase 4 Revise and Propose a knowledge 
sharing process using CSCL based on PAL 
approach to enhance knowledge creation 
behaviors of graduate students. The revised will 
specify every components and process using 
flowchart and descriptive narration. Then, to 
attain a consensus from five experts in the field 
of KM and Educational Communications and 
Technology, edited and revised again based on 
the experts’ opinion. Finally, the researcher 
proposed a development a knowledge sharing 
process using CSCL based on PAL approach to 
enhance knowledge creation behaviors of 
graduate students. 
 
 
5) RESEARCH FINDINGS 
 
 The results of a knowledge sharing process 
using CSCL based on PAL approach to enhance 
knowledge creation behaviors of graduate 
students could be revealed in figure 2. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: The components and process of a 
knowledge sharing process using CSCL based 
on PAL approach to enhance knowledge 
creation behaviors of graduate students 
(version 1) 
 
5.1) The five components of a knowledge 
sharing process using CSCL based on PAL 
approach to enhance graduate students 
knowledge creation behaviors could be 
described as follows: 
 
5.1.1 People play an important role in creating, 
storing and sharing knowledge efficiently. They 
can be classified into Course Manager, 
Coordinator/ Teacher Assistant, Peer-Assisted 
Group Expert and Peer-Assisted Group Learner.  
Each of these roles has different desirable 
qualifications and functions as follows:  
• The Course Manager is the Learning 
Facilitator or Knowledge Navigator who 
manages activities and likewise encourages, 
supports and creates learning environment in 
order for knowledge sharing to take place 
among learners through participation under 
individual’s need and interest. The Course 
Manager also encourages, motivates, 
compliments and regularly monitors 
progress of learners.  
• The Coordinator or Teacher Assistant is the 
person who coordinates participation in 
activities with the Course Manager. The 
Coordinator/ Teacher Assistant is the linking 
point between people in the network, 
procures supplement data sources and 
technology, provides advices and 
suggestions, and solves arising problems. 
• The Peer-Assisted Group Expert is the 
person who participates in the sharing of 
knowledge, skills, expertise, experiences, 
and opinions and willingly suggests good 
practices on issues needed or requested by 
learners in the group. He or she also gives 
guidance, compliments, and motivation to 
co-learners regularly. 
• The Peer-Assisted Group Learner is the 
group members who participate in the 
activities in the process. His functions are to 
share, find, store, and compile knowledge 
into sections and system, including analyze 
and make a summary, and present the 
knowledge obtained to the group. Moreover, 
the Peer-Assisted Group Learner uses 
knowledge gained to develop a product, 
asking for help, suggestions or advices from 
Peer-Assisted Group Expert. 
 
5.1.2 Content is skill, experience, wisdom, 
information or news which is relevant to the 
topic in question. It can be obtained from 
people, documents, theories and handbooks. It 
may be something people gained from 
knowledge sharing, analysis, synthesis, and 
extraction of data. Content must be related to 
course syllabus and can be used to develop a 
product (body of knowledge).  
 
5.1.3 Computer-Support Collaborative Tools 
are learning support tools used in knowledge 
sharing. There are two types of CSCT, 
Synchronous and Asynchronous, used to 
support different activities, peer interaction, 
facilitate sharing and distributing of knowledge, 
storage and delivery of Content to those who 
need it and help members in an online learning 
community deal with problems more 
effectively. Examples of CSCT are: Weblog - 
for sharing texts, pictures and diagrams, 
Wikipedia - for editing projects and sharing 
idea in groups work, Web Board – for posting 
news, information or issues, Chat/ MSN – for 
discussing with increased level of interactivity 
in online communication, and E-Mail. 
 
5.1.4 Transition and Behavior Management 
involves preparation and behavior adaptation 
for people joining knowledge sharing process 
in order to motivate target behavior and 
willingness to achieve success in activities. 
Besides, Transition and Behavior Management 
are used for solving problems and obstacles 
along the knowledge sharing. Support and 
Learning Environment are required from 
relevant people to enable interaction which will 
lead to knowledge sharing. These factors have 
to be borne in mind: Motivation, Trust, and 
Enabling Learning Environment. 
 
5.1.5 Evaluation is the assessment of the 
products developed by the Peer-Assisted Group 
Learners. Then, the Course Manager and the 
Peer-Assisted Group Expert jointly evaluate the 
product, by discussing pros and cons and 
giving suggestions or advices that help the 
Peer-Assisted Group Learner to correct the 
imperfections and improve the product. 
Generally, the Peer-Assisted Group Learner 
will create the assessment form for his/ her own 
product assessment. 
 
Moreover, to study learner’s behavior which 
shows transition of Tacit Knowledge and 
Explicit Knowledge according to the concept of 
SECI’s Model (Nonaka and Takeuchi, 1995), 
the Peer-Assisted Group Learner will make 
self- assessment before and after joining the 
knowledge sharing process. This is an 
important step to monitor effects and efficiency 
of the process and is useful for the Course 
Manager to manage or adjust process to be 
more efficient. 
 
5.2) The process was defined by six steps (See 
figure 4) and each step has specific activities as 
follows: 
 
5.2.1 The first step was Orientation and Group 
Socialization. It is an activity to introduce 
activity guideline and create participation 
among Peer-Assisted Group Learners.   
• Course Manager explains the process and 
the roles of each individual to the 
Peer-Assisted Group Learners.  
• Peer-Assisted Group Learner does the 
knowledge creation behavior assessment 
before following the process. 
• The Peer-Assisted Group Learners register 
in the program and creates weblog 
(memorandum) to introduce themselves, 
their interests and expectations.  
• The Peer-Assisted Group Learner visits 
Peer-Assisted Group Expert’s weblog and 
other Peer-Assisted Group Learners’ weblog 
to create acquaintance by giving comments. 
 
5.2.2 The second step was Definition of 
Objective Knowledge. It is an activity to 
specify or set needed knowledge and analyze 
targets.    
• The Peer-Assisted Group Learners propose 
topics for developing his/her own product 
and specify needed knowledge or help from 
the Peer-Assisted Group Expert.   
• The Peer-Assisted Group Expert studies the 
topics proposed by the Peer-Assisted Group 
Learners through the weblog and gives 
comments on knowledge needed.   
• The Peer-Assisted Group Learners and the 
Peer-Assisted Group Expert corporately set 
Contents and provide relevant information 
sources through the web board.   
• The Peer-Assisted Group Learners analyze 
targets and needs in product development to 
seek new Contents and record them in the 
weblog.  
 
5.2.3 The third step was Peer Meeting and 
Knowledge Sharing. It is an activity to convert 
knowledge in co-learning. There are two types: 
face to face and online. 
• The Peer-Assisted Group Learner makes 
familiarity and good relationship with the 
Peer-Assisted Group Expert through an 
interaction.    
• The Peer-Assisted Group Learners are 
divided into meeting groups with the 
Peer-Assisted Group Expert to share 
experiences, skills, practices which will be 
useful for product development.    
• The Peer-Assisted Group Expert monitors 
and checks the weblogs and gives support 
and help, as well as regular feedbacks 
through CSCT.  
• The Peer-Assisted Group Learners and the 
Peer-Assisted Group Expert manage time 
for debate, giving opinions, supporting 
advices through CSCT.    
 
5.2.4 The fourth step was Acquisition of New 
Knowledge. It is an activity to search for 
knowledge and keep it, creating motivating 
environment to encourage learners in 
knowledge sharing.   
• The Peer-Assisted Group Learners seek out 
relevant knowledge for product development 
and keep it in the relevant section of the 
weblog and share it for knowledge 
searching.  
• The Peer-Assisted Group Learners reflect 
weekly their thoughts after joining the 
knowledge sharing through the weblog.  
• The Peer-Assisted Group Expert gives 
comments, advices and suggestions through 
CSCT.   
• The Course Manager and the Coordinator/ 
Teacher Assistant monitor and follow 
Peer-Assisted Group Learner’s knowledge 
sharing behavior and reward creative work 
or learners with excellent practice in the 
knowledge sharing.   
 
5.2.5 The fifth step was Creation and Revision 
of the Knowledge. It is an activity to develop 
the product and propose ideas for improvement.   
• The Peer-Assisted Group Learners who have 
similar target products are divided into 
groups to corporately analyze and gather 
contents, thoughts, theories, and also design 
Story Board with the help of Wikipedia.  
• The Peer-Assisted Group Learners pick 
some knowledge gained from sharing to 
apply in his/her own product development 
plan by writing as a project and keep it in 
weblog.  
• The Peer-Assisted Group Learners develop 
their product step by step and periodically 
report progress through the weblog. 
• The Course Manager and the Peer-Assisted 
Group Expert together give help, 
suggestions and feedbacks through the 
CSCT. 
 
5.2.6 The sixth step was Evaluation and 
Integration of Thoughts. It is an activity to 
jointly assess and propose ideas to improve 
developed product.   
• The Peer-Assisted Group Learners present 
their developed products to the Course 
Manager and Peer-Assisted Group Expert 
for their comments, suggestions or advices 
and assessment of the products. The 
Peer-Assisted Group Learners are the 
persons who create the assessment form of 
their products.  
• The Peer-Assisted Group Learners keep the 
assessment results, comments, suggestions 
for use as a guideline to improve quality of 
the product through the weblog. 
• The Peer-Assisted Group Learners fill in the 
knowledge creation behavior assessment 
form after following the process. 
 
5.3) After using this process, knowledge 
creation behaviors were analyzed by using a 
dependent t-test. Knowledge creation behavior 
scores of the posttest (Mean = 2.39) were 
significantly higher than those of the pretest 
(Mean = 2.11) at the level of 0.05. There were 
26 behaviors (from a total 40 behaviors) with 
the mean of the knowledge creation behavior 
scores that showed significant difference 
(P<0.05) when examined by item, and the 
mean of the knowledge creation behavior 
scores of all 4 parts also showed significant 
difference (P<0.05). (See Table 1) 
 
Table 1: Means, standard deviations and t-test 
result of the difference between the pretest and 
posttest Knowledge Creation Behaviors scores. 
Knowledge 
Creation Behaviors Mean S.D. t-test 
Pretest 2.11 0.59 *13.93 
Posttest 2.39 0.54  
* Significant at the .05 level 
 
5.4) The products which were developed by the 
learner were assessed by three experts in the 
field of educational technology.  The overall 
outcome were in a good level (Mean = 2.39 
from a possible total score = 3, S.D. = 0.51). 
When determined by each criterion, the Product 
Development Process part (Mean = 2.48, S.D. 
= 0.51) and the Quality and Possibility of 
Implementation part (Mean = 2.43, S.D. = 
0.50) were in a good level, while the 
Innovation part (Mean = 1.88, S.D. = 0.49) was 
in a moderate level. (See table 2) 
Table 2: Means and standard deviations result 
of the product evaluate scores 
Product Criterion Mean S.D. Level 
Product 
Development 
Process 
2.48 0.51 Good 
Quality and 
Possibility of 
Implementation 
2.43 0.50 Good 
Innovation 1.88 0.49 Moderate 
Total 2.39 0.51 Good 
 
CONCLUSIONS 
 
The complete process of this research consists 
of four phases but only the first three phases 
have been completed.  While the last phase is 
under process this paper presents the results of 
the work accomplished to date. 
 
In the first phase, the related literatures and 
documents were analyzed together with 
opinions from experts.  Data synthesis led to a 
conclusion that a knowledge sharing process 
using CSCL based on PAL approach to enhance 
knowledge creation behaviors of graduate 
students should be composed of five 
components and the process consists of six 
steps.  The five components were:  1) People, 
2) Content, 3) CSCT, 4) Transition, and 5) 
Behavior Management and Evaluation and, the 
six steps were: 1) Orientation and Group 
Socialization, 2) Definition of Objective 
Knowledge, 3) Peer Meeting and Knowledge 
Sharing, 4) Acquisition of New Knowledge, 5) 
Creation and Revision of Innovation, and 6) 
Evaluation and Integration of Thoughts. 
 
The second phase involved the development of 
the prototype according to the components 
found in the first phase. The third phase was 
designed to validate the prototype developed in 
the second phase.  The experiments showed 
that there were significant differences between 
Knowledge Creation Behaviors pretest and 
posttest scores at the .05 level.  The 
improvement of posttest scores was due to the 
implementation of CSCL based on PAL 
approach which encouraged learners to show 
knowledge conversion behaviors according to 
the Spiral of Knowledge or SECI’s Model. 
The products developed by the learners were in 
a good level which was considered appropriate.  
The researchers concluded that it was due to 
the knowledge sharing process which 
facilitated exchange of experience, knowledge 
and thoughts between people.  Peer assistance 
and supports done through the CSCT allowed 
the graduate students to create effective 
products. 
 
In conclusion, the success of knowledge 
creation depends on many components (People, 
Content, CSCT, Transition and Behavior 
Management and Evaluation) and the six-step 
processes identified in this research have 
helped graduate students to create products 
effectively and systematically.  Regarding the 
flow of the processes, the first two steps should 
be performed sequentially but the steps three 
through five can be performed in any order or 
even simultaneously before proceeding to the 
last step (Evaluation and Integration of 
Thought).  However, the whole process does 
not necessarily stop at the last step where 
learners summarize the comments, suggestions 
or advices from Course Manager and 
Peer-Assisted Group Expert to find ways to 
improve the products, but the learners can bring 
those issues back to step two to define a new 
objective knowledge and start a new cycle of 
product creation as the continuing cycle of 
knowledge creation is crucial for ongoing 
growth of a knowledge-based society. 
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